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RESEARCH STATEMENT:

Currently | am a liaison for INCITE projects on Titan at the Oak Ridge Leadership Computing Facility (OLCF). |
help INCITE project run efficiently on Tltan and help diagnose and debug application problems at scale, as well
as help projects develop code capabilities in support of their INCITE goals. Additional | am part of the
Interoperable Design of Extreme-scale Application Software (IDEAS) project, | am part of two projects within the
Exascale Computing Project (ECP) program, and have a Joint Faculty Appointment with Colorado State
University.

My previous research at ORNL included involvement with the Consortium for Light Water Reactors (CASL)
project at ORNL where | work in both the Physics Integration and Infrastructure teams. My work in CASL
includes advanced coupling of thermal-hydraulics and neutron transport and support for testing and
development on the software infrastructure teams.

Prior to joining my current group | was a Wigner fellow working on developing a software infrastructure package
AMP (Advanced MultiPhysics package) and adding Adaptive Mesh Refinement to an MHD code. AMP is an
infrastructure package designed for solving multi-physics, multi-domain problems. It is designed to leverage
existing capabilities and software packages including Trilinos, PETSc, and others. My work is primarily in the
development and maintenance of the mesh and LinearAlgebra components. This includes the Mesh interface
and the parallel support. The design is such that multiple domains can be separated into different MPI
communicators, and the further divided across multiple processors to enable large scale parallelism and has
been run successfully with 64,000 processors.

My graduate research included the development of a 2D AMR-based hydrodynamic model for simulating
laser-created plasmas. This involves solving the compressible Navier-Stokes equations with a two-temperature
model and fully coupled Atomic Model and Equation of State.

My computational experience include extensive programming in C/C++, FORTRAN, and MATLAB, using
pthreads, CUDA, and MPI for parallel operation. | have experience using a number of packages including
BLAS, LAPACK, PETSc, Trilinos, SAMRAI, HDF5, Vislt, Totalview, and Vampir. | have some experience using
JAVA, DDT, and Fluent. My research areas of interest include HPC, plasma physics, software engineering and
unit testing.

EDUCATION:

2010 — PhD, Electrical and Computer Engineering, Colorado State University, Fort Collins, CO, GPA - 4.00

2006 - Masters of Science, Electrical and Computer Engineering, Colorado State University, Fort Collins, CO, GPA -
4.00

2003 - Bachelor of Science, Electrical and Computer Engineering, Optics Concentration, Colorado State
University, Fort Collins, CO, May 2003, GPA - 3.88, minors in Mathematics & Physics



RESEARCH EXPERIENCE

8/2010 — Present: Computational Scientist, Oak Ridge National Laboratory. | currently work on several
projects in the ORNL Computing and Computational Sciences Directorate. | am a scientific computing
liaison for INCITE projects on Titan; a lead developer in the software infrastructure package AMP
(Advanced MultiPhysics Package); the CS lead for the Exascale Computing Project (ECP) application
on Additive Manufacturing; a member of of the DOE IDEAS project; a developer on the AMR software
infrastructure SAMRUtiles/SAMRSolvers; Ideveloped an AMR (Adaptive Mesh Refinement) version of
pixie3d (an MHD plasma code); and a developer with CASL.

3/2014 — Present: Joint Faculty Appointment (JFA) with Colorado State University (CSU). | work with research
at CSU to support their current research in x-ray lasers, laser development, and x-ray radiation. | also
help design new experiments and am i the process of co-authoring research proposals.

8/2010 — 9/2012: Wigner Fellow, Oak Ridge National Laboratory. | worked on adding Adaptive Mesh Refinement
to an MHD code and the Advanced MultiPhysics package (AMP). AMP is an infrastructure package
designed for solving multi-physics, multi-domain problems. It is designed to leverage existing capabilities
and software packages including Trilinos, PETSc, and others. My work included the design of the Mesh
interface and the parallel support.

8/2003 — 8/2010: Graduate Research Assistant, Colorado State University, Electrical and Computer
Engineering (ECE) Department, Laser Laboratory, NSF Center for Extreme Ultraviolet Science and
Technology. | developed a 1.5D Hydrodynamic/Atomic model to simulate laser created plasmas used to
generate x-ray lasers, a 3D ray trace post processor, a post processor to simulate plasma spectra, and a
2D plasma model.

8/2002 — 7/2003: Research Assistant, Colorado State University, ECE Department, Laser Laboratory. | worked
on a 1D Hydrodynamic / Atomic model to simulate plasmas created by a capillary discharge.

6/2002 — 7/2002: Research Experience for Undergraduates, Colorado State University, ECE Department, Laser
Laboratory. | assisted in the construction of several mechanical hardware components for a
multiTerawatt ultrashort pulse laser system for the excitation of soft x-ray lasers.

9/2000 — 5/2002: Research Assistant, Colorado State University, ECE Department, Radar and Communications
Laboratory. 6/2001 — 8/2001: Research Experience for Undergraduates, Colorado State University,
ECE Department, Radar and Communications Laboratory. | developed a program to allow users to
remotely process acquired radar data over the internet.

6/2000 — 8/2000: Research Experience for Undergraduates, as part of the NSF funded STEPS-2000, Colorado
State University, ECE Department, Radar and Communications Laboratory. | assisted the research team
in acquiring data and performing data analysis.

AWARDS

Awarded the Wigner Fellowship at Oak Ridge National Laboratory, 2010

Finalist for the Lawrence Fellowship at Lawrence Livermore National Laboratory, 2010.

Received the DOE Computational Science Graduate Fellowship in 2006.

Received the SPIE Educational Scholarship in Optical Science and Engineering in 2005.

Received Honorable Mention for the National Science Foundation (NSF) Graduate Research Fellowship in 2004.
Graduated Cum Laude in May 2003.

Received High Honors for my capillary discharge model at the Undergraduate Research Symposium in 2003
Received an Engineering Days Award for my capillary discharge model in 2003.

Received the Claude W. Wood Scholarship (a four year merit based undergraduate scholarship) for 1999-2003.
Received the Harold and Sylvia Joy Scholarship in 2002 and an ECE Merit Scholarship in 1999.
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